At the CERN SPS (Super-Proton-Synchrotron) most of the secondary beams are provided with a momentum measuring section. Each spectrometer consists of four multiwire proportional chambers with a fast readout system allowing a multi-user access. The chambers are operated with an Ar/C02/Freon gas mixture so as to withstand beam intensities of < 107 particles/s with efficiency close to 100 % and without significant ageing effects. The system, being fully computercontrolled, has a fast diagnostics capability through a powerful sof tware.
Introduction
Many experiments at the CERN SPS require an accurate momentum measurement (corresponding to a typical resolution Ap/p of one pion mass) of the incoming beam particle associated with their event. In order to provide this facility, the following points had to be colisidered: i) the high fluxes in the secondary beams (< 107 particles/s), which greatly influjenced the definition of the detector and consequently the associated electronics, ii) the multi-user access to the spectrometer readout in case of several experiments using the same beam line, iii) the small number of people dedicated to the installation and maintenance of the spectrometers.
A set of four multiwire proportional chambers, a very fast readout, a fully computer-controlled system driven by a powerful software,have fulfilled the above requirements. (Fig. 1) . Each channel has two amplifying stages and one discriminator-line driver (Fig. 2 ).
Low threshold (0.5 uA), wide bandwidth (> 60 MHz) and transmission to long distances (up to 300 m) are the main problems associated with the input stage.
In order to preserve the fast rise time of the chamber (< 2 ns) and to minimize capacitive coupling among wires, the input impedance has to be kept as small as possible, but high enough to dump the selfresonance of the wires; a load of 75 Q was found to be optimum. Considering the need of such low impedance and of a sensitivity of 0.5 -pA we have used "low noise figure" transistors in a grounded base configuration. To reduce the time-over-threshold on the discriminator, due to the rather long tail of the chamber pulses, a "pulse equaliser" has been introduced before the amplifier, which consists of two ECL stages. The discriminator (a Schmitt trigger) has a threshold adjustable from 0.5 pA to 2.5 piA, a minimum width of 15 ns (necessary for a transmission up to 300 m) and a double pulse resolution of < 30 ns. To compensate high frequency losses and to avoid pile-up effects up to 20 MIHz a differentiating network follows the discriminator.
3.2 Transmission -line receiver. Considering the distances between the chamber location and the experimental huts and the need to wait for the "physics" strobe the signals have to be delayed up to 1.5 ps avoiding the use of an active delay with its associated dead-time. This is done by means of 16-twisted-pairs cables with low attenuation (6 db/100 m for a 15 ns wide pulse) and a small delay dispersion among pairs (+ 0.2 %).
At the end of the transmission cables, a balanced line receiver allows an adjustment of the delay dispersion among pairs to + 1 ns, fixes the output pulse width to 10 ns and performs also the OR function of 16 channels.
3.3 The readout. A block diagram of the spectrometer readout is shown in Fig. 3 When the memory is full a LAM is raised which triggers the execution of a NODAL program to read and sort the data into profiles (Fig. 4) or phase space (Fig. 5) representation. Furthermore, a beam momentum distribution can be computed and displayed (Fig. 6 ).
Performance of the system
A typical HV plateau curve, for two different threshold values, obtained with a 25 ns-wide gate, is shown in Fig. 7 .789 .912
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